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The  dam  is  30  ft.  high  with  a  total  length  of  174  ft.  long.  It  is  small  in 
size  with  a  high  hazard  potential.  The  dam  is  considered  to  be  in  fdir  con¬ 
dition.  No  evidence  of  instability  of  the  project  was  observed.  There  are  itei s 
which  req-.ire  repair  and/or  maintenance. 
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DEPARTMENT  OF  THE  ARMY 

NEW  ENGLAND  DIVISION.  CORPS  OF  ENGINEERS 
424  TRAPELO  ROAD 
WALTHAM.  MASSACHUSETTS  02254 


REPLY  TO 
ATTENTION  OF: 


NEDED 


0  7  1931 


Honorable  J.  Joseph  Garrahy 
Governor  of  the  State  of  Rhode  Island 
State  House 

Providence,  Rhode  Island  02903 


Dear  Governor  Garrahy: 

Inclosed  Is  a  copy  of  the  Arctic  Dam  (RI-03802)  Phase  I  Inspection 
Report,  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  This  report  is  based  upon  a  visual  inspection,  a 
review  of  past  performance,  and  a  preliminary  hydrological  analysis. 

The  preliminary  hydrologic  analysis  indicates  that  the  spillway 
capacity  for  the  Arctic  Dam  would  likely  be  exceeded  by  floods  greater 
than  13  percent  of  the  Probable  Maximum  Flood  (PMF).  Our  screening 
criteria  specifies  that  a  dam  classified  as  high  hazard  with  a 
spillway  capacity  insufficient  to  discharge  fifty  percent  of  the  PMF 
be  judged  as  having  a  seriously  inadequate  spillway.  As  a  result  this 
dam  is  assessed  as  unafe,  non-emergency  until  more  detailed  studies 
prove  otherwise  or  corrective  measures  are  completed. 

The  term  "unsafe"  applied  to  a  dam  because  of  an  inadequate  spillway 
does  not  indicate  the  same  degree  of  emergency  as  it  would  if  applied 
because  of  structural  deficiency.  It  does  indicate,  however,  that  a 
severe  storm  may  cause  overtopping  and  possible  failure  of  the  dam, 
with  significant  damage  and  potential  loss  of  life  downstream. 

We  recommend  that  within  twelve  months  from  the  date  of  this  report 
the  owner  of  the  dam  engage  the  services  of  a  qualified  registered 
engineer  to  determine  further  the  potential  of  overtopping  the  dam  and 
the  need  for  and  the  means  to  increase  project  discharge  capacity. 
Based  on  this  determination,  appropriate  remedial  mitigating  measures 
should  be  designed  and  completed  within  24  months  of  this  date  of 
notification.  In  the  interim  a  detailed  emergency  operation  plan  and 
warning  system  should  be  promptly  developed  and  round-the-clock 
surveillance  be  provided  during  periods  of  heavy  precipitation  or  high 
project  discharge. 


NEDED 

Honorable  J.  Joseph  Garrahy 


JUL  0  7  13G1, 


1  approve  the  report  and  support  the  findings  and  recommendations 
described  in  Section  7,  with  qualifications  as  noted  above.  I  request 
that  you  keep  me  informed  of  the  actions  taken  to  implement  these 
recommendations  since  this  follow-up  is  an  important  part  of  the 
program. 

Copies  of  this  report  have  been  forwarded  to  the  Department  of 
Environmental  Management  and  to  the  owner,  Arctic  Development 
Corporation,  West  Warwick,  RI.  Copies  will  be  available  to  the  public 
in  thirty  days. 

I  wish  to  thank  you  and  the  Department  of  Environmental  Managment  for 
your  cooperation  in  this  program. 


Sincere ly. 


C.  E.  EDGAR,  III 

Colonel,  Corps  of  Engineers 

Commander  and  Division  Engineer 
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PHASE  1  INSPECTION  REPORT  ; 

I 

NATIONAL  PROGRAM  OF  INSPECTION  OF  DAMS 


Name  of  Dam: 
Inventory  Number: 
State: 

County: 

Town: 

Stream: 

Owner : 

Date  of  Inspection: 
Inspection  Team: 


ARCTIC  DAM _ 

RI  03802 _ 

RHODE  ISLAND _ 

KENT _ 

WEST  WARWICK _ 

SOUTH  BRANCH  PAWTUXET  RIVER 
ARCTIC  DEVELOPMENT  CORPORATION 

OCTOBER  8,  1980 _ 

PETER  HEYNEN ,  P.E. _ 

HECTOR  MORENO,  P.E. _ 

THEODORE  STEVENS _ 

FRANK  SEGALINE 


Arctic  Dam  was  built  around  1885  to  generate  electricity,  but 
is  not  presently  used  for  this  purpose.  The  30  foot  high  dam  has  a 
total  length  of  174  feet,  consisting  of  a  110  foot  long  stone 
masonry  spillway  centered  between  two  stone  masonry  and  earthfill 
non-overflow  sections.  The  top  of  the  right  non-overflow  section 
is  approximately  0.4  foot  higher  than  the  top  of  the  left  non¬ 
overflow  section  and  5.7  feet  above  the  masonry  spillway  crest. 
Permanent  stop  planks,  two  feet  in  height,  are  mounted  on  the 
spillway  crest.  The  low-level  outlet  for  the  dam  is  a  48  inch 
diameter  steel  pipe  through  the  left  non-overflow  section.  There 
are  factory  buildings  adjacent  to  each  end  of  the  dam  and  masonry 
walls  lining  the  downstream  channel. 

In  accordance  with  Army  Corps  of  Engineers'  Guidelines,  Arctic 
Dam  is  classified  as  a  smal]  size,  high  hazard  dam.  The  test  flood 
range  to  be  considered  is  from  one-half  to  full  Probable  Maximum 
Flood  (PMF) .  The  test  flood  for  Arctic  Dam  is  equivalent  to  the  1/2 
PMF .  leak  inflow  to  the  impoundment  at  test  flood  is  16,500  cubic 
feet  f  ?r  second  (cfs)  ;  peak  outflow  is  16,500  cfs  with  the  dam 
overtopped  by  7.6  feet.  The  spillway  capacity  above  the  permanent 
stop  planks  with  the  reservoir  level  to  the  top  of  the  dam  is  2200 
cfs,  which  is  equivalent  to  13%  of  the  routed  test  flood  outflow. 

Based  upon  the  visual  inspection  at  the  site  and  past  per¬ 
formance,  the  project  is  in  fair  condition.  No  evidence  of 
instability  of  the  project  was  observed. 


There  are  ite'.s  w-  ich  require  epair  and/or  maintenance ,  such 
as  cn-:  deteriora  -ed  -ow-I  :*vel  outlet,  gate,  and  gate  noi  -ting 
mechanism,  leached  out  mortar  joist..;  on  the  downstream  face  or  tne 
left  non-overflow  section,  undermining  of  tne  wall  on  the  right 
side  of  the  downstream  channel,  md  brush,  saplings  and  trees 
growing  on  the  dam  and  appurtenances. 

It  is  recommended  that  the  owner  retain  the  services  of  a 
registered  professional  engineer  to  perform  a  more  detailed  hy¬ 
draulic/hydrologic  analysis  of  the  existing  project  discharge  capa¬ 
city.  Other  items  of  importance  are  the  restoration  of  the  low- 
level  outlet  facilities,  repair  of  leached  mortar  joints,  repair  of 
the  undermined  channel  wall,  and  removal  of  trees  from  the  dam  and 
appurtenances . 


The  above  recommendations  and  further  remedial  measures  pre¬ 
sented  in  Section  7,3  should  be  implemented  within  one  year  of  the 
owner's  receipt  of  this  report. 


I 


C%  Michael  Hort 

l&n,  P.E. 

Chief  Engineer 
Cahn  Engineers,  Inc. 


This  Phase  I  Inspection  Report  on  Arctic  Dam  (RI-03802) 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams ,  and  with  good  engineering  judgement  and  practice,  and  is  hereby 
submitted  for  approval. 


CARNEY  M.  TERZIAN,  MEMBER 
Design  Branch 
Engineering  Division 


ARAMAST  MAHTESIAN,  CHAIRMAN 
Geotechnical  Engineering  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


JOE  B.  FRYAR 

Chief,  Engineering  Division 


This  report  is  prepared  under  guidance  contained  m  the  Recom- 
. ended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
investigations.  Copies  of  these  guidelines  may  be  obtained  from 
ne  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
nrposG  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
.nose  dams  which  may  pose  hazards  to  human  lire  or  property.  The 
tssossment  of  the  general  condition  of  the  dam  is  based  upon 
ivailable  data  and  visual  inspection.  Detailed  investigation,  and 
maiyses  involving  topographic  mapping,  subsurface  investigations, 
nesting,  and  detailed  computational  evaluations  are  beyond  the 
;cope  of  a  Phase  I  Investigation;  however,  the  investigation  is 
ntended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
eported  condition  of  the  dam  is  based  on  observations  of  field 
:onditions  at  the  time  of  inspection  along  with  data  available  to 
me  inspection  team.  In  cases  where  the  reservoir  was  lowered  or 
drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  an<  may  obscure  certain  conditions  which  might  otherwise 
ae  detectable  if  inspected  under  the  normal  operating  environment 
if  the  structure. 

It  ir;  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  would  necessarily  represent  the 
rendition  of  the  dam  at  some  point  in  the  future.  Only  through 
continued  care  and  inspection  can  there  oe  any  chance  that  unsafe 
renditions  will  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydro- 
Logit'  and  hydraulic  analyses.  In  accordance  with  the  established 

.m  'lines,  the  Spillway  Test  Flood  is.  based  on  the  estimated 
'  Maximum  Flood"  for  .:he  region  (greatest  reasonably 

.  ’  l  o  storm  runoff),  or  fr^cr.o..  tore  of.  Because  of  the 

•.  r  ,jg>  ?  and  rarity  of  such  a  sco.V'  v>-r  t .  a  rinding  that  a 

way  w.ii  not  pass  the  test  flood  ...r  .1  nor  oe  interpreted  an 

•.  -gu'/nsu 1  ly  posing  a  highly  inadequate  ccnmticA.  The  test  flood 
aes  a  measure  of  relative  spillway  cap^c*  ty  serves  a.-;  or. 

t .  ;  i  n  determining  the  need  for  more  oetai .  :-d  r  •  :;r  oi  eg  ic  .r.d 
•••/■•;  rani  ic  studies,  considering  the  size  of  tne  nut,  .  us  general 
.-'.vlition  and  the  downstream  damage  potential. 

'.‘he  Phase  r  Investigation  does  not  include  an  assessment  of  the 
•d  for  fences,  gates,  no-trespassing  signs,  repairs  to  exist! 

: err,  and  railings  an  3  other  items  winch  may  be  needed  to  man. 

■  r pass  and  provide  <  reater  security  tor  the  facility  and  sa:  • 
riio  public.  An  c.  illation  of  the  project  for  compliance  wk  . 
.iA  rules  and  regulat  ions  is  also  excluded. 


Trie  information  contained  in  mis  report  is  based  or,  cbe 
Limited  investigation  described  aoovc-  aid  is  not  warranted  to 
indicate  the  actual  condition  of  the  dam.  The  integrity  of  the  dam 
tan  only  be  determined  by  a  means  of  a  monitoring  program  and/or  a 
retailed  physical  investigation.  The  accuracy  of  available  data  ii 
assumed  where  not  in  obvious  conflict  with  facts  observable  during 
the  visual  inspection. 
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TION  1:  PROJECT  INFORMATION 


1 .  1  General 


a.  Authority 

b.  Purpose  of  Inspection  Program 

c.  Scope  of  Inspection  Program 


1.2  Description  of  Project 


Location 

Description  of  Dam  and  Appurtenances 

Size  Classification 

Hazard  Classification 

Owner shi p 

Operator 

Purpose  of  Dam 

Design  and  Construction  History 
Normal  Operational  Procedures 


.  i  ?•*.- 1  i nen t  Data 


Drainage  Area 
Discharge  at  Damsite 
Eievat ions 
Reservoir  Length 
Reservoir  Storage 
Reservoir  Surface 
Dam 

Diversion  and  Regulating  Tunnel 
Spi 1 lway 

Regulating  Outlets 


'ION  2:  ENGINEERING  DATA 


2.1  Design  Data 


2.2  Constr uct ion  Data 


2.3  Operation  Data 


2-1 


0  trier 


z  a  u r  o  r  t.'ow  i  ,  *c.  r. g  z  .  .  . .  •. » g . i  l  _  v-c  v„  *. •  r. .  *.  .*.  z.i\k:  .1.  ..  ..  \ .  ' 

yy ».  ^  - 1 .  c*  •  * . .  v  ?  i.  m  :\  i.  ^,»c  ;  0  ».  *.  -O.’ *  ,  «_  ; .  i_*  c*  Zj  ti  »i  C.*. ■„ 

ir. '  on  g  t  Q6  Zjc  ±  s  3 1  t.  g  c*  c  z  o  z  ^  c  -  /» •  /  it  o  p  p  *.  '.a  r»  ,-\  i-> ,  >  or  G  0  -0  t.  1  G '  j  «.  t 

>iowpiS  t r6dn\  1. 3C0  ot  toe  soi  i.  iWciv  ,  and  various  oat  in 9  o 0300 1  s 

Directed  on  the  rocks  at  tr.e  roe  or  tne  spillway  (Overview  Pact..  , 
ho co  3 )  . 


c.  Appurtenant  Structures  -  Tne  operability  of  the  low-level 
utlet  gate  for  the  dam  is  questionable  and  the  48  inch  steel  low- 
evei  outlet  pipe  appears  to  oe  in  poor  condition.  The  control 
echanism,  a  rack-wx th-pir.ion  gate  noist  mounted  or.  the  upstream 
6x1  of  the  left  non-overflow  section,  is  r us  tea  and  the  wood  gate 
uppor t  is  rotting  (Proto  4).  The  handle  for  the  control  mecaun  i.  mi 
s  not  in  place  cine  c Ci 0  owner  is  nor  sure  oz  its  xoca c i or. . 
pproximately  200  gallons  per  minute  (gpm)  or  more  were  c lowing 
rom  the  downstream  end  of  the  low-xevel  outlet  pipe  (Pro  to  2  , 
ndicating  that  ei the '  the  gate  iea.ts  or  that  it  is  net  eigne,  y 
iosed,  or  possibxy  that  there  is  seepage  from  the  body  of  tr.e  c.m 
nto  the  pipe.  Observed  from  its  downstream  end,  tne  pipe  is  in 
•oor  condition.  Alt  ,ough  it  protrudes  approximately  5  feet  om 
rom  tne  downstream  ace  of  tne  dam,  extensive  corrosion  of  tne 
octom  of  the  pipe  al  ows  some  of  the  flow  through  the  pipe  to  be 
ischarged  onto  the  rv  isonry  face  of  the  dam,  causing  leaching  ot 
he  mortar.  Also,  a;  previously  mentioned,  there  is  a  clamp  of 
mall  trees  growing  on  top  of  the  pipe  at  its  point  of  exit  from  tne 
am. 


The  factory  buildings  at  each  end  of  the  dam  appear  to  be  in 
lood  condition,  with  no  notable  signs  of  deterioration.  The  old 
.ailrace  channel  under  tne  factory  to  the  right  of  tne  dam  is  filled 
n  and  now  serves  as  a  parxing  area.  There  were  no  observable 
>roblems  in  this  area. 

d.  Reservoir  Area  -  The  reservoir  nas  steep-sided,  wooded 
tanks  and  the  land  at  the  top  of  tne  banks  is  heavily  developed. 

e  .  D  o  w  n  s  t  r  o  a  m  ... . .  i  n  n  e  ..  —  '.  r.  o  w  n  s  t  i.  o  a ...  c  > .  a  n  n  e  x  is  or  o  a  a  ... .  ... 
ieep,  al  though  tne  normal  f  low  . shallow.  Tr.e  cnar.r.e  .  bottom  ..  s 
iGUxCisry  uno  tne  c ii a g r\ a.  s  icos  v.-. z  ■  .•  . ; « g  joru y  wuixc  zoz  ggogG  C  ^  ^  ^  c 
o  the  bridge.  Brush  and  smaxi  trees  are  growing  from  tne  oer.che.:. 
if  the  walls  on  e»  tner  s  i  de  or  tr.e  r  x  ve  r  and  .t  appears  mat  t..e 
ignt  side  wall  is  being  uncerm.  noc  ^Photos  3  anc  o ;  .  me  oor.cre. 
.rch  bridge  appear  .  to  oe  . n  go on  condition  and  does  not  appear  . - 
onstrict  tne  river  channel. 

• .  2  EVALUATION 


Based  upon  the  visual  inspection,  the  project  is  in  la.r 
■o  id  it  ion.  The  manner  in  which  the  feat  ares  identified  in  Sectu  n 
could  affect  the  future  condition  and/or  stability  of  tne 
>r eject  is  as  follows. 

1 .  F  n  e  root  .  y .  *  . 1 , .  t . ,  > .  . . .  *  *  .  »m.  a  .  1 1  e  e ...  on  t . .  e  i.  e  r  t  .to , , 

overflow  sect  .  or.  -  . !  c  proviso  p-xtas  ;  or  seepage  tf.n,.. .... 

the  iam,  orp’’  .  o  iy  *  *  r  -  ir  -  i .  lowco  to  grow  to  or*  .  ;..,o 


.  ,t.'\  j :  VISUAL  INSPECTION 


t_.  .  '  i1  At!  i  J  i  I1  n0  g  e  P.e  1  U  x  CO P. ci  i.  C  i.  O i  *  >  f  L  U  e  p t  O  j  c C  C  i  S  1  a 

.  ■  .  .-.spec  6  ion  revealed  several  areas  in  neeo  >f:  maintenance .  At 
.<■•  true  or  inspection  the  upstream  water  level  was  at  elevar  ion 
.b  .  2-*-  ,  with  approximately  2  inches  of  war  r  flowing  over  the  stop 
anci  masonry  spillway. 


Top  ot  Dam  -  The  top  of  the  right  non-- over  flow  section  *  s 
.  no  o  a  cona  *  t  ion ,  wath  a  rocui.ii"  surface  ar.o  coco  gras?  cov  i  r 

■  .cl  .>  l,i  .  A  wooden  railing  on  cop  of  the  masonry  wall  ar.a  o,:~ 
■'d.ng  r  rom  ;t-;  upstream  edge  of  the  dam  to  tne  or  idge  IOC  tear, 
.wnstream  of  the  dam  is  in  fair  condition,  with  slight  rotting  or 
,<•  wood  . 

The  top  of  the  left  non-overflow  section  is  m  poor 
inuition  with  a  dense  growtn  of  small  trees,  uapxings  and  under¬ 
ush  and  several  footpaths  due  to  trespassing  (Overview  Photo) . 

Upstream  Face  -  The  upstream  faces  of  both  the  right  and 
■it  non-overflow  sections  are  in  good  condition  with  no  displace- 
"  t  of  masonry  and  only  minor  leaching  and  cracking  of  the  mortar 

■  nts  . 


Downstream  Face  -  The  downstream  face  of  the  right  non- 
ert  Low  section  is  in  go*  d  condition.  No  leaching  or  cracking  of 
star  joints  or  displacement  of  masonry  was  observed. 

The  downstream  face  of  the  lert  section  is  in  poor 
rnrion.  In  the  area  beneatn  the  low-Levei.  outlet  pipe,  mortar 
u  been  almost  totally  leached  out  of  the  points  in  the  masonry 
note  2 i .  This  appears  to  be  caused  by  leakage  from  the  pipe  onto 
e  outside  of  the  wai^,  r nther  tnan  by  seepage  from  the  body  or  the 
.i,  t..i  rough  the  wail.  A  .  ...  •••  small  trees,  the  roots  of  whies 

■  x  . -'nd  Lr.rv>  ig n  tne  rr. ason.  ,  ~  n  no  coo y  or  tne  ?. a m  is 

.'•••  «".‘»p  or  trie  out  let  p.  •.  .  wxits.  iron  tr.e 

•  *  *  •  i  r*  z pi i:  Ji r  -  >r  t. r; t _*  o  .  •  a ow n s i  r '? d »v.  z  d c • 


1  ...  w  ea  V  p  i_  U  ' 


.  I  •  -  • -A  V-  J  l  ' 


u  ,.i  toe .  No  irregularities  of  t..e  tiered  downs  tie  a;..  ;  .ue  were 
t--i.  and  r  he  abutments  with  the  non-overflow  sections  appeared 
si,  except,  f or  some  leaching  ot  mortar  due  to  contact  with  v. s t  . 
>vor  the  .spillway.  The  masonry  spillway  crest  appears 
i  •  »d  condition,  but  the  stop  piunks  »r  e  somewhat  leaky  ..  ■. 
.  »r  ,i  ted .  The  stop  plan*  s  ,ppc - 1  r. ,  t  .ugh  rusted  or. 

■  si'?1,  do  i.ot  snow  any  signiiicd.it.  deter  .o/ation.  Also . 
p;  ox imately  4  feet  apart,  they  are  cLcsely  u paced ,  and  ail  are  in 


The  available  data  consists  of  inventory  data  oy  che  state  of 
Rnode  Island  and  inspection  reports  dated  March  27,  1946  and 

September  11,  1978  by  the  State  of  Rhode  Island  (See  Appendix  B) . 

2.2  CONSTRUCTION  DATA 

No  information  is  available. 

2.3  OPERATIONS  DATA 

According  to  the  1946  inspection  report  a  river  gage  was  read 
every  hour  daily  from  7  A.M.  to  11  P.M.  These  records  were  not 
available . 

2.4  EVALUATION  OF  DATA 

a.  Availability  -  Available  data  was  provided  by  the  Stare  of 
Rhode  Island  and  the  owner.  The  owner  made  the  project  available 
for  visual  inspection. 

b.  Adequacy  -  The  limited  amount  of  detailed  engineering  data 
available  was  generally  inadequate  to  perform  an  in-depth  assess¬ 
ment  of  the  dam,  therefore,  the  final  assessment  of  this  dam  must  be 
based  primarily  on  visual  inspection,  performance  history,  hy¬ 
draulic  computations  of  spillway  capacity  and  hydrologic  estimates. 

c.  Validity  -  A  comparison  of  record  data  and  visual  observa¬ 
tions  reveals  no  significant  discrepancies  in  the  record  data. 


R  o  g  n  L  ^  c  i  r.  vj  v  i  u  x.  x  e  c  s 

Low-level  outlet 

1 .  Inver  t 

2 .  Size: 

5 ,  Description: 

4.  Control  mechanism: 

3  .  0 1  n  ■  r  ; 


93.8  + 

48  inch  diameter 
Steel  pipe 

Rack  with  pinion  gate 
hoist 

Operability  questionaole 
Location  of  handle  un¬ 
known 
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5.  Test  flood  pool: 

g .  Dam 

1.  Type: 

2.  Length: 

3.  Height: 

4.  Top  width: 

5.  Side  slopes: 

6.  Zoning: 

7.  Impervious  core: 

8.  Cutoff: 

9.  Grout  curtain: 

10.  Other: 


28^  acres 

Stone  masonry  gravity 
and  earthfill 

174  ft. 

30  ft. 

70+  ft. 

Vertical 

Upstream  and  downstream 
masonry  wails  with 
center  earthfill 

N/A 

Not  known 
N/A 

Adjacent  factory 
buildings  close 
overflow  profile 


h.  Diversion  and  Regulating  Tunnel  -  N/A 


i .  Spillway 

1.  Type: 

2.  Length  of  weir: 

3.  Crest  elevation: 

4.  Gates: 

5.  Upstream  channel: 

6.  Downstream  channel: 


Broad-crested  masonry 
weir  with  2  feet 
high  permanent  stop 
planks 

110  ft. 

108.0-top  of  stop 
planks 

106.0-masonry  crest 
N/A 

Shallow,  gravel 
bottom 

Bouldery  river  bed 
with  masonry  re¬ 
taining  walls 

Tiered  downstream  face. 
Bridge  pier  m  approacn 
channel 


7.  General: 


3. 

Maximum  tailwater : 

Not  k Rv*m 

4  . 

Normal  pool: 

108 .0 

5  . 

Full  flood  control  pool: 

N/A 

6  . 

Spillway  crest  (ungated) 

Top  of  stop  planks: 

Masonry  crest: 

138.0  (assumed 
106.0 

7  . 

Design  surcharge 
(original  design): 

Not  known 

8  . 

Top  of  dam: 

111.3+ 

9  . 

Test  flood  surcharge: 

118.9 

d  . 

Reservoir  Length 

1. 

Normal  pool: 

2300+  i t. 

2. 

Flood  control  pool: 

N/A 

3. 

Spillway  crest  pool: 

(top  of  stop  planks) 

2300+  ft. 

4. 

Top  of  dam  pool: 

2400+  ft. 

5. 

Test  flood  pool: 

3500+  ft. 

e . 

Reservoir  storage 

1. 

Normal  pool: 

175+  acre-ft. 

2. 

Flood  control  pool: 

N/A 

3  . 

Spillway  crest  pool: 

(top  of  stop  planks) 

175+  acre-ft. 

4  . 

Top  of  dam  pool: 

230+  acre-ft. 

5  . 

Test  flood  pool: 

4  u  f*  -u  u  r  e  —  1 1  • 

t  . 

Reservoir  Surface 

1 . 

Normal  pool: 

12+  acres 

2 . 

Flood  control  pool: 

N/A 

j 

Spillway  crest  pool: 

(Top  of  stop  planks) 

12+  acres 

4  . 

Top  of  dam  pool: 

17+  acres 
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indicates  tha  .  tne  gate  is  not  closed  tightly  or  mat  it  leaks ,  or 
possibly  that  there  is  seepage  f  rom  the  body  of.  c he  cam  into  tne 
pipe.  No  formal  operational  procedures  exist. 

1.3  PERTINENT  DATA 

a.  Drainage  Area  -  The  drainage  area  is  73.4  square  miles  or 
largely  undeveloped  to  heavily  developed,  flat  and  coastal  terrain 
including  large  swamps.  Significant  upstream  impoundments  are 
Tiogue  Lake,  Stump  Pond,  Flat  River  Reservoir  and  Quidnik 
Reservoir . 

b.  Discharge  at  Damsite  -  Discharge  is  over  the  spillway  and 
through  the  low-level  outlet. 

1.  Outlet  Works  (conduits) 

48  inch  diameter  steel  low-level 

outlet  pipe  @  invert  el.  93.8+:  280  cfs  (upstream  water 

level  at  top  of  dam) 

2.  Maximum  known  flood  at  damsite:  Since  1960  to  about 

1  foot  below  top  of 
right  non-overflow 
section  (See  Section  5.3 

3.  Ungated  spillway  capacity  @ 

top  of  dam  el.  111.3:  2200  cfs 

4.  Ungated  spillway  capacity  @ 

test  flood  el.  118.9:  13,100  cfs 

5.  Gated  spillway  capacity  @ 

normal  pool:  N/A 

6.  Gated  spillway  capacity  @ 

test  flood:  N/A 

7.  Total  spillway  capacity  @ 

test  flood  el.  118.9:  13,100  cfs 

8.  Total  project  discharge  @ 

top  of  dam  el.  111.3:  2,480  cfs 

9.  Total  project  discharge  § 

test  flood  el.  118.9:  16,500  cfs 

c.  Elevat  ions  -  Elevations  are  on  National  Geodetic  Vertical. 
Datum  (NGVD) ,  based  on  an  assumed  elevation  cf  108.0  at  the  top  of 
the  stop  planks,  corresponding  to  the  upstream  water  level  shown  on 
the  USGS  Crompton  Quadrangle  Map,  1970. 

1.  Streambed  at  toe  of  dam:  81.7  + 


2.  Bottom  of  cutoff: 


Not  Known 


i 


gw  -•  i  1  ow  section  is  the  low  point  o  i  che  top  of  the  dam.  At 
elevation  Hi.  3,  it  is  3.3  feet  higher  than  the  top  of  the  stop 
planus  and  0.4  foot  lower  than  the  top  of  the  ngnt  non-overflow 
sec " ion . 


A  r ack-wi th-pinion  gate  hoist  is  located  on  the  top  of  the 
upstream  masonry  wall  near  the  left  end  of  the  dam.  The  gate 
controls  flow  through  a  48  inch  diameter  steei  pipe  which  exits  at 
invert  elevation  93.8+  from  the  downstream  face  of  the  left  non¬ 
overflow  section.  The  type  and  size  of  the  gate  are  not  known,  but 
■edging  from  the  operating  mechanism,  it  is  probably  a  sluice  gate. 

c.  Size  Classification  -  (SMALL)  -  The  dam  is  approximately  30 
feet  in  height  and  with  the  upstream  water  level  to  the  top  of  the 
dam,  it  impounds  approximately  230  acre-feet  of  water.  According 
to  recommended  guidelines,  a  dam  between  25  and  40  feet  in  height 
and  with  a  storage  capacity  between  50  and  1000  acre-feet  is 
classified  as  small  in  size. 

d.  Hazard  Classification  -  (HIGH)  -If  the  dam  were  breached, 
there  is  potential  for  extensive  property  damage  and  economic  loss 
as  well  as  potential  for  loss  of  more  than  a  few  lives  at  industrial 
buildings  located  approximately  2500  and  3900  feet  downstream  of 
the  dam.  A  breach  of  the  dam  could  cause  these  buildings  to  be 
rapidly  innundated  with  as  much  as  5  feet  of  water. 

e.  Ownership  -  Arctic  Development  Corporation 

33  Factory  Street 
West  Warwick,  Rhode  Island 
Mr.  Robert  Galkin,  President 
Mr.  Warren  Galkin,  Vice  president 
(401)  828-0300 

The  present  owner  purchased  the  dam  from  American  Tourister 
Company  in  1960.  Westover  Fabric  Company  was  an  earlier  owner. 

1 .  Operator  -  The  owners  are  responsible  for  the  operations  of 
tne  project. 

g.  Purpose  of  Dam  -  Although  the  cam  not  presently  in  use,  a 
feasibility  study  to  restore  its  hydroelectric  generation  capa¬ 
bilities  is  in  progress. 

h.  Design  and  Construction  History  -  Very  11  ft. ie  is  known  of 
tne  design  and  construction  of  the  project.  It  is  est: .  .v.r  tr  d  that 
the  dam  was  built  around  1885.  Originally  there  was  a  or. age  across 
the  spillway  approach  channel.  The  bridge  was  later  removed  but 
the  date  of  removal  is  not  known.  The  power  generation  facilities 
were  shut  down  sometime  before  1960  and  the  headrace  channel  filled 
around  1972. 

i.  Normal  Operational  procedures  -  It  appears  that  the  lo.  - 
level  outlet  for  the  dam  is  kept  in  a  closed  position  and  notmal 
flow  is  over  the  stop  planks.  However,  observed  flow  from  the  pipe 


* 


1 


i 


f 
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1.2  DESCRIPTION  OF  PROJECT 


a.  Locat ion  -  The  project  is  i.ocatea  on  the  South  Branch  or 
the  pawtuxet  River  in  an  industrial  area  of  the  City  of  West 
Warwick,  County  of  Kent,  State  of  Rhode  Island.  The  dam  is  shown  on 
the  U.S.G.S.  Crompton  Quadrangle  Map  having  coordinates  latitude 
N  41  42.4'  and  longitude  W  71  31.3'. 

b.  Description  of  Dam  and  Appurtenances  -  As  shown  on  Sheet  B- 
1,  the  30  foot  high  dam  is  a  stone-masonry  gravity  structure 
probably  founded  on  bedrock  for  its  entire  length.  The  project  is 
approximately  174  feet  in  length,  consisting  of  a  110  foot  long 
masonry  spillway  section  centered  between  left  and  right  masonry 
and  earthfill  non-overflow  sections  42  and  22  feet  in  iengtn, 
respectively.  The  low-level  outlet  is  a  48  inch  steel  pipe  through 
the  left  non-overflow  section  of  the  dam.  Abandoned  appurtenances 
are  an  old  masonry  bridge  pier  near  the  center  of  the  spillway 
approach  channel,  and  a  filled-in  headrace  channel  at  the  right  end 
of  the  dam.  Factory  buildings  are  adjacent  to  both  ends  of  the  dam, 
masonry  walls  line  the  downstream  channel,  and  a  concrete  arcn 
roadway  bridge  crosses  the  river  approximately  100  feet  downstream 
of  the  dam. 

The  factory  buildings  at  each  end  of  the  dam  have  first 
floor  elevations  approximately  level  with  the  top  of  the  dam.  It 
appears  that  these  buildings  are  built  on  embankments  which  extend 
slightly  in  from  the  original  river  banks  and  are  contiguous  with 
the  dam.  The  degree  to  which  these  structures  contribute  to  the 
immpoundment  of  water  on  the  upstream  side  of  the  dam  is  not 
determined,  but  for  this  inspection  the  exterior  wails  of  the 
buildings  are  considered  to  be  the  endpoints  of  the  dam;  i.e.,  the 
length  of  the  dam  is  equal  to  the  distance  between  the  two 
buildings . 

The  spillway  is  a  broad  crested  masonry  weir  of  trapezoida . 
cross-section,  with  permanently  attached  wooden  stop  planks.  The 
top  of  the  stop  planks,  at  elevation  108,  are  approximately  2  fee. 
higher  than  the  masonry  spillway  crest.  The  spillway  approach 
channel  is  snallow  and  gently  sloping  with  an  approximately  20  foci 
long  by  5  foot  wide  masonry  bridge  pier  near  the  center  of  the 
approach  channel.  The  downstream  face  of  the  spillway  is  tiered 
and  spillway  discharge  is  onto  the  boulher-str ewn  natural  river 
bottom.  The  river  banks  on  each  side  of  the  downstream  cnannel, 
between  the  dam  and  the  roadway  bridge  consist  of  approximately  30 
foot  high  vortical  masonry  retaining  walls,  with  5  to  3  foot  wide 
benches  at  mid-height. 

The  right  and  left  non-overflow  sections  of  the  dam  each 
consist  of  upstream,  downstream,  and  spillway-facing  vertical 
masonry  walls  and  a  center  earthfill.  The  masonry  faces  adjacent 
to  each  end  of  the  spillway  serve  as  training  walls,  the  downstream 
faces  connect  to  the  retaining  walls  on  each  side  of  the  downstream 
channel,  ana  the  upstream  face  of  the  right  non-overflow  section 
connects  to  the  old  headrace  channel.  The  top  of  the  left  non- 
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PHASE  I  INSPECTION  REPORT 
ARTIC  DAM 

SECTION  I  -  PROJECT  INFORMATION 


I. 1  GENERAL 


a.  Authority  -  Public  Law  92-367,  August  8,  1972,  authorized 

the  Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to 
initiate  a  National  Program  of  Dam  Inspection  throughout  the  United 
States.  The  New  England  Division  of  the  Corps  of  Engineers  has  been 
assigned  the  responsibility  of  supervising  the  inspection  of  dams 
within  the  New  England  Region.  Cahn  Engineers,  Inc.  has  been 
retained  by  the  New  England  Division  to  inspect  and  report  on 
selected  dams  in  the  State  of  Connecticut.  Authorization  and 
notice  to  proceed  were  issued  to  Cahn  Engineers,  Inc.  under  a 
letter  of  April  14,  1980  from  William  E.  Hodgson,  Jr.,  Colonel, 

Corps  of  Engineers.  Contract  No.  DACW  33-80-C-0052  has  been 
assigned  by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose  of  Inspection  Program  -  The  purposes  of  the  program 
are  to: 

1.  Perform  technical  inspection  and  evaluation  of  non-federal 
dams  to  identify  conditions  requiring  correction  in  a 
timely  manner  by  non-federal  interests. 

2.  Encourage  and  prepare  the  States  to  quickly  initiate  effec¬ 
tive  dam  inspection  programs  for  non-federal  dams. 

3.  To  update,  verify  and  complete  the  National  Inventory  of 
Dams . 

c.  Scope  of  Inspection  Program  -  The  scope  of  this  Phase  I 
inspection  report  includes: 

1.  Gathering,  reviewing  and  presenting  all  available  data  as 
can  be  obtained  from  the  owners,  previous  owners,  the  state 
and  other  associated  parties. 

2.  A  field  inspection  of  the  facixity  derail  ing  the  visual 
condition  of  the  dam,  embankments  and  appurtenant  struc¬ 
tures. 

3.  Computations  concerning  the  hydraulics  and  hydrology  of  the 
facility  and  its  relationship  to  the  calculated  flood 
through  the  existing  spillway. 

4.  An  assessment  of  the  condition  of  the  facility  and  cor¬ 
rective  measures  required. 

It  should  be  noted  that  this  report  passes  judgment  only  on 
those  factors  of  safety  and  stability  which  can  be  determinec  by  a 
visual  surface  examination.  The  inspection  is  tc  identify  those 
visually  apparent  features  of  the  dam  which  evidence  the  need  for 
corrective  action  and/or  further  study  and  i nvest i<;at ion. 
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SECTION  7:  ASSESSMENT,  RECOMMENDATIONS  &  REMEDIAL 
MEASURES 

7.1  Dam  Assessment  . . .  7_1 

a.  Condition 

b.  Adequacy  of  Information 


c.  Urgency 

7.2  Recommendations  .  7-1 

7.3  Remedial  Measures  .  7_2 

7.4  Alternatives  .  7_2 
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SECTION  3:  VISUAL  INSPECTION 
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b.  Dam 
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d.  Reservoir  Area 

e.  Downstream  Channel 

3.2  Evaluation  .  3-2 
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5.4  Test  Flood  Analysis  .  5-1 

5.5  Dam  Failure  Analysis  .  5-i 

SECTION  6:  EVALUATION  OF  STRUCTURAL  STABILITY 

6.1  Visual  Observations  .  6-1 

6.2  Design  and  Construction  Data  .  6-1 

6 . 3  Post  Construction  Changes  .  6-1 


trees.  Also,  they  could  be  prooted,  eaus'ng  damage  to  the 
dam . 


A.  The  footpaths  on  the  left  non-overflow  section  are  suscept¬ 
ible  to  erosion  should  this  portion  of  the  dam  be  over¬ 
topped  . 

3.  The  downstream  masonry  wall  of  the  left  non-overflow  sec¬ 
tion  could  be  weakened  by  leaching  of  the  mortar  joints. 

4.  Roots  of  the  clump  of  small  trees  growing  on  top  of  the  low- 
level  outlet  pipe  could  further  penetrate  the  adjacent 
downstream  wall  of  the  dam,  causing  displacement  cf 
masonry . 

5.  Branches  and  debris  at  the  toe  of  the  left  non-overflow 
section  prevent  close  inspection  of  this  area. 

6.  Further  leaching  of  mortar  joints  cf  the  masonry  walls 
adjacent  to  each  end  of  the  spillway  could  weaken  these 
walls . 

7.  Small  trees  growing  on  the  masonry  pier  in  the  spillway 
approach  channel  could  reduce  the  spillway  capacity, 
especially  if  allowed  to  grow  to  be  large  trees. 

8.  If  the  low-level  outlet  gate  is  inoperable,  it  prevents 
lowering  of  the  upstream  water  level  should  the  need  occur. 

9.  Continued  rusting  of  the  low-level  outlet  pipe  along  with 
possible  leakage  of  the  outlet  gate  could  cause  water  to 
leak  from  the  pipe  into  the  body  of  the  dam,  possibly 
causing  internal  erosion  of  the  dam. 

10.  The  roots  of  brush  and  trees  growing  from  the  walls  on  each 
side  of  the  downstream  channel  could  cause  displacement  of 
masonry . 

.  Undermining  of  the  masonry  wall  along  the  right  side  of  the 
downstream  channel  could  th react  i  the  stability  of  this 
wa  1 .1  . 
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SECTION  4  :  OPERATIONAL  AND  MAINTENANCE  PROCEDURES 

4 . 1  OPERATIONAL  PROCEDURES 

a.  General  -  Lake  level  readings  are  not  taken  and  no 
regulating  procedures  are  followed  at  the  dam. 

b.  Description  of  Any  Warning  System  in  Effect  -  No  formal 
downstream  warning  system  is  in  effect. 

4.2  MAINTENANCE  PROCEDURES 

a.  General  -  Other  than  the  regular  cutting  of  grass  on  the 
right  non-overflow  section,  and  periodic  removal  of  debris  from  the 
area  of  the  spillway,  there  is  no  formal  program  of  maintenance. 
The  dam  was  inspected  in  September,  1978  oy  the  State  of  Rhode 
Island  Department  of  Environmental  Management. 

b.  Operating  Facilities  -  No  formal  program  for  maintenance  of 
the  operating  facilities  is  in  effect.  It  is  not  Known  when  the 
low-level  outlet  gate  was  last  operated. 

4. 3  EVALUATION 

The  operation  and  maintenance  procedures  are  generally  poor.  A 
formal  program  of  operations  and  maintenance  procedures  should  be 
implemented,  including  documentation  to  provide  complete  records 
for  future  reference.  Also,  a  formal  warning  system  should  be 
developed  and  implemented  within  the  time  fram>  indicated  in 
Section  7.1c.  Remedial  operation  and  maintenance  recommendations 
are  presented  in  Section  7.3. 


< 
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EVALUATION  OF  HYDRA'JI 


,OC  ivi 


j . v  GENERAL 

Tne  Arctic  Dam  watershed  is  73.4  square  miles  ol  flat  and 
coastal  wooded  terrain,  typically  containing  large  swamps  and 
impoundments  (Tiogue  Lake,  Stump  Pond,  Flat  River  and  Quidmck 
Reservoirs)  which  contribute  to  the  sluggish  runoff  characteristics 
of  the  watershed. 

The  dam  is  a  masonry  and  earthfill  dam  with  a  masonry  spillway. 
iz  is  basically  a  low  surcharge  storage  -  high  spillage  type 
project.  The  reservoir  area  of  approximately  12  acres  is  small  in 
relation  to  the  drainage  area  and  consequently  tne  surcharge 
storage  of  the  project  is  too  small  to  have  an  appreciable  effect  m 
reducing  the  \  PMF  outflow  of  16,500  cubic  feet  per  second  (cfs) . 

5.2  DESIGN  DATA 

No  computations  could  be  found  for  the  original  design  of  tne 

cam . 

5. 3  EXPERIENCE  DATA 

The  owner  reports  that  since  1960,  the  highest  observed  water 
level  was  approximately  1  foot  below  the  top  of  the  right  non¬ 
overflow  section.  This  water  level  is  about  \  foot  below  the  first 
point  of  overtopping  of  the  left  non-overflow  section  and  may 
correspond  to  the  flow  of  2,000  cfs  recorded  on  the  river  in  1968. 

5.4  TEST  FLOOD  ANALYSIS 

Based  upon  the  watershed  classification  (Flat  and  Coastal),  and 
tne  watershed  area  of  73.4  square  miles;  and  utilizing  the  guide 
curve  (Appendix  D,  p.  v)  in  the  U.S.  Army  Corps  of  Engineers 
"preliminary  Guidance  for  Estimating  Maximum  Probable  Discharges", 
PMF  of  33,000  cfs  or  450  cfs  per  square  mile  is  ?stimated  at  the 
earns i te .  In  accordance  with  the  size  (small)  ar.d  hazard  (high) 
c.  jusii  ication,  the  range  of  test  -  ..nods  to  be  considered  is  from 
tne  \  PMF  to  the  PMF.  Based  on  the  degree  or  hazard  associated  with 
:s  or  each  of  the  dam,  the  test  flood  rcr  Arot.c  Dam  is  equivalent  to 
the.  *  PMF.  The  pond  level  at  the  state  or  tr.t  test  flood  is 
dered  to  be  at  the  top  of  the  stop  pii.i  *s  at  ievation  108.0. 
\:.'j  coax  outflow  for  the  test  flood  is  estimated  at  *6,500  ers  ar.d 
-uiS  l low  will  overtop  the  dam  by  7.6  feet.  aas<  h  ca  hydraulics 
computations ,  the  spillway  capacity  above  the  step  pianos  to  tne 
top  of  the  dam  is  2,200  cfs  which  is  equivalent  to  13%  of  tne  routed 
test  flood  outflow  (Appendix  D-4). 
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5  DAM  FAILURE  ANALYSIS 


wpOTi  f  cl  i  iUf  0  Of  A  L  C  t  I  C  .xcit..,  C  .1 . .  OOV<Til-.  l  .'’oCiiT:  itut/a'.  t  UCtxa  COO..*  /. 

o .  cwo  mdustriax  ou 1 1 d i o  x  ou  a  c  eo  2 1 C u  aiici  Aui>  ..  ee  t  uo w  n  s  c  r  o  a 
of  Arctic  Dam.  Both  of  these  ouiidings  are  constructed  adjacent  t 
dams  and  portions  of  both  ouiidings  extend  along  trie  upstream 
impoundments  as  well  as  along  the  downstream  discharge  channels  of 
their  respective  dams.  At  each  location,  the  first  floor  elevation 
of  the  portion  of  the  building  upstream  of  the  dam  ^s  approximately 
level  with  the  top  of  the  dam  and  5  feet  above  the  spillway  crest. 
On  the  downstream  side  of  each  dam,  :he  elevation  above  the 
spillway  discharge  channel  of  the  first  rioors  of  these  buildings 
is  7  feet  at  the  upper  dam  and  x.1  feet  at  toe  lower  dart . 

The  dam  failure  analysis  is  cased  on  the  April,  x976  Army  Corps 
of  Engineers  "Rule  of  Thumb  Guidance  for  Estimating  Downstream  Dam 
Failure  Hydrographs"  .  With  t.ne  pond  level  at  the  top  or  the  dam, 
peak  outflow  before  failure  of  tne  darn  would  be  aooi  t  2,zGG  cfs  ar.c 
the  peak  failure  outflow  from  the  dam  oreaching  would  total  aoout 
18,300  cfs. 

Prior  to  failure  of  Arctic  Dam  the  depth  of  flow  over  the 
spillway  at  the  upper  of  the  two  downstream  impoundments  would  be 
approximately  3.2  feet,  or  1.8  feet  below  tne  first  floor  elevation 
of  the  adjacent  building.  Failure  of  Arctic  dam  would  result  m  a 
6.7  foot  increase  in  water  level  to  a  depth  of  9.9  feet  above  the 
spillway  crest.  This  rapid  increase  in  water  level  will  innundate 
the  building  by  approximately  4.9  feet. 

At  the  spillway  of  the  lower  downstream  impoundment ,  tne 
prefailure  flow  depth  would  be  approximately  3.6  feet,  or  1.4  feet 
below  the  first  floor  elevation  of  the  adjacent  building.  Failure 
of  Arctic  Dam  would  result  in  a  5.1  foot  increase  in  water  level  to 
a  depth  of  8.7  feet  above  the  spillway  crest,  innundating  the 
building  by  approximately  3.7  feet. 

Innundation  of  portions  of  tnese  ouiidings  nas  the  potential  to 
cause  economic  losses  and  tne  xott  or  .tore  t nan  a  tew  _*  i  /es . 
Therefore,  Arctic  Dam  is  ciassi  tied  as  a  nigh  hazard  cat.  w\rpenui  x 
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SECTION  6: 


EVALUATION  OF 


STABILITY 


6 . 1  VISUAL  OBSERVATIONS 

The  dam  is  a  masonry  gravity  structure  and  appears  to  he 
rounded  on  bedrock.  The  configuration  of  the  upstream  face  of  tt.e 
spillway  is  not  known  and  the  downstream  t  o.ce  is  tiered,  giving  tie 
masonry  spillway  section  a  base  width  of  at  iiast  15  feet,  if  tre 
upstream  face  is  vertical.  The  non-overflow  sections  of  the  dam 
have  vertical  masonry  walls  around  their  perimeters  and  inner 
earthfill.  The  masonry  walls  have  top  widths  of  approximately  3 
feet,  but  their  base  widths  are  not  known.  Although  several  design 
features  are  not  known,  there  are  no  visual  indications  of  a 
structurally  unstable  design. 

The  areas  of  deterioration  described  in  Section  3  are  not 
considered  to  be  stability  concerns  at  the  present  time.  However, 
if  left  unchecked,  leaching  of  mortar  joints  and  leakage  from  the 
low-level  outlet  pipe  could  cause  instability  of  the  left  non¬ 
overflow  section,  and  continued  undermining  of  the  masonry  wall 
along  the  right  side  of  the  downsteam  channel  could  cause  it  to 
become  unstable. 

6.2  DESIGN  AND  CONSTRUCTION  DATA 


No  information  is  available. 

6.3  POST-CONSTRUCTION  CHANGES 


Post-construction  changes  to  the  project  include  filling  of  the 
headrace  channel  at  the  right  end  of  the  dam  and  removal  of  a  bridge 
across  the  spillway  approach  channel.  Neither  of  these  changes 
appears  to  affect  the  stability  of  the  structure.  No  other  post¬ 
construction  changes  are  known. 

6.4  SEISMIC  STABILITY 

Tne  project  is  located  n*s<.r  a..-_  *o  :ndary  between  Seismic  zones 
r. b  2  and,  according  to  G.S.  Army  Engineers  Recommended 

Guidelines ,  need  not  be  evaluated  for  se  i  :.e.  stability . 


SECTION  7: 


ASSESSMENT, 


RECOMM.'.NDAC  lONS  AND  REMEB .  V.tAo- 


7.1  SAM  ASSESSMENT 

a.  Condition  -  Based  upon  the  visual  inspection  of  tne  sice 
and  past  performance,  the  dam  is  in  fair  condition.  No  evidence  of 
immediate  structural  instability  was  observed  m  the  cam  or 
appurtenances;  however,  there  are  areas  which  require  repair  and/or 
maintenance . 

Based  upon  the  Army  Corps  of  Engineers’  "preliminary 
Guidance  for  Estimating  Maximum  Probable  Discharges"  dated  Marcn, 
1978,  the  watershed  classification  and  hydraui ic/nvaroiog ic 
computations,  peak  inflow  to  the  pond  at  test  flood  is  16,500  cuoic 
feet  per  second  (cfs);  peak  outflow  is  16,500  cfs  with  the  dam 
overtopped  7.6  feet.  Based  upon  our  hydraulic  computat ions ,  the 
spillway  capacity  to  the  top  of  dam  is  2200  cfs,  whicn  is  equivalent 
to  approximately  13%  of  the  routed  test  flood  outflow.  This 
indicates  an  inadequate  spillway  capacity. 

b.  Adequacy  of  Information  -  The  information  available  is  such 
that  an  assessment  of  the  condition  and  stability  of  the  project 
must  be  based  solely  on  visual  inspection,  past  performance  anc 
sound  engineering  judgement. 

c.  Urgency  -  It  is  recommended  that  the  measures  presented  in 
Section  7.2  and  7.3  be  implemented  within  one  year  of  the  owner's 
receipt  of  this  report. 

7.2  RECOMMENDATIONS 

It  is  recommended  that  further  studies  pertaining  to  tne 
following  items  be  made  by  a  registered  professional  engineer 
qualified  in  dam  design  and  inspection.  Recommendat ions  made  by 
the  engineer  should  be  implemented  by  the  owner. 

1.  A  detailed  hydraulic/hvdrologic  analysis  :o  determine  t he 
adequacy  of  the  project  discharge  capacity  and  overtopping 

potential . 

2.  Inspection  of  the  downstream  iace  and  toe  of  the  spillway 

section  with  the  upstream  water  level  gust  below  tne 

spillway  crest. 

3.  Inspection  of  the  .nsrde  of  the  48  inch  steel  low-level 

outlet  pipe,  determination  of  the  source  of  leakage  through 

the  pipe,  and  repair  ol  replacement  of  the  pipe. 

4.  Determination  of  the  cause  of  leaching  of  the  mortar  from 
joints  in  the  masonry,  particularly  near  the  low-level 
outlet  pipe’s  exit  from  the  downstream  face  of  the  dam  and 
repair  of  the  mortar  joints. 
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5.  Repair  or  replacement  of  tine  low-level  outlet  gate  and  gate 
hoisting  mechanism. 

6.  Repair  of  undermined  areas  of  the  masonry  wall  along  a  he 
right  side  of  the  downstream  channel. 

7.  Removal  of  all  trees  from  the  dam  and  from  within  10  feet  of 
the  toe  of  the  dam,  including  proper  backfilling  with 
selected  material. 

7 • 3  REMEDIAL  MEASURES 

Operation  and  Maintenance  Procedures  -  The  following  measures 
snoald  be  undertaken  by  the  owner  within  tne  length  of  time 
indicated  in  Section  7.1.C,  and  continued  on  a  regular  basis. 

1.  Round-the-clock  surveillance  should  be  provided  during 
periods  of  heavy  precipitation  or  high  project  discharge. 
A  formal  downstream  warning  system  should  be  developed  to 
be  used  in  case  of  emergencies  at  the  dam. 

2.  A  formal  program  of  operation  and  maintenance  procedures 
should  be  instituted  and  fully  documented  to  provide 
accurate  records  for  future  reference. 

3.  A  comprehensive  program  of  inspection  by  a  registered 
professional  engineer  qualified  in  dam  inspection  should  be 
instituted  on  an  annual  basis. 

4.  Brush  and  saplings  should  be  removed  from  the  dam  and 
appurtenant  structures  and  from  within  10  feet  of  the  toe 
of  the  dam. 

5.  Grass  cover  should  be  established  on  the  left  non-overflow 
section . 

6.  Branches  and  debris  should  be  removed  from  an  area  ex¬ 
tending  to  approximately  10  feet  from  the  toe  of  the  left 
non-over  f  low  section  so  chat  the  toe  can  be  inspected. 

7.  ,;Pticned  or  cracked  mortar  lues  the  dam  and  ^ppur tenu;.  '• 

structures  should  oe  repaire-  .  \u  .. .  rtained  as  part  a 
normal  maintenance  procedures  a-  ...  ..... 

rf  .  The  practice  of  clearing  debris  fro..  c..v  _  r .  1  ..way  crest 
..  l  [i  use  nowh.  ii  earn  face  or  tne  api  .  ..Wu^  ..  .  o  *.  .  .  urn  tnc  to  . 

ot  the  spillway  should  be  continued  a.j  c;  norma . 

maintenance  procedures  at  the  site. 

7 .  The  rotted  woaden  railing  along  the  top  of  the  right  non- 
overflow  sect  on  should  be  repaired. 

.*  ALTERNATIVES 

Tms  study  has  identified  no  practica.  alternatives  to  th" 
an  > J"  r ecommer da t i ons 
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APPENDIX  A 
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DETAIL  PHOTOGRAPHS 


DEPARTMENT  OF  ENVIRONMENT-'^  X.- '  "  <E.VI\T 
PAM  INSPECTION  RE  PC  NT 

- 1 V  £  h  .  Pawtuxot  R/SOutn  .'ATE  At.  .  .  ...  .. 

“.re w . c  .-one  oan  i uWN  ;  west  1'iarwiOri  .  l.-  :  uar.e  r.  rroat,  or. 

Arctic  Oevel opment  Corp.  OTHER  INTERESTED  PARTY:  f.a ; to  P  "Cuu c  ts  corp . 

>3  Factory  Street  c/o  Arctic  Development  Coro. 

Nett  Warwick,  RI 


Da : In. meet  ion  : 

*★*★★*★★★★•*★*  *-*★*-*  ■*  *  -*r  *  ■*  x  -k  *  •*  k  * 

Co_'.era]:  Dam  built  in  1835  for  incustnal  rower  use. 

Current  Pool  Elevation:  2”  above  crest  of  spillway. 

Da..  Embankment:  The  spillway  spans  tne  entire  widtn  of  river  wi tn  'ill  but *•  o. i r=v,s  on 
both  sides. 

Outlet:  Draw-off;  located  on  left  (west)  side  of  spil ,wa>,  "rack  mo  pinion’  type 
ijoar  mechanism  is  currently  intact  ana  ai  t.;Ou*;r.  its  operaoi  1  i ty  was  r.ct 
tested,  it  appears  to  ce  mecnanically  sound.  Tne  rack  timber  is  be-;  inning 
to  show  siqns  of  age,  and  its  replacement  is  suggested  (photo  2). 

Sluiceway  Gates:  Located  on  right  (east)  side  of  spillway  has  been  complete  y  filled 

in  -  date  unknown.  The  approach  to  tne  nraw-off  gates  is  clear  and  unobstructed. 
The  outlet  is  through  a  large  (3’+  )  metal  pipe  discharging  back  in  o  river 
directly  below  spillway.  There  is  presently  a  small  am  aunt  ox  wo to  •  flew.ng 
from  the  outlet  structure  indicating  that  tr.e  gate  is  .lightly  opei  (or 
leaking) . 

Spillway:  The  approach  to  the  spillway  is  clear  and  unobstructed.  There  or.-  no 
visible  deficiencies  across  the  crest  of  the  spillway.  The  spillway  is 
constructed  of  heavy  granite  block  with  stepped  mc.sonrv  face  (photo 
The  stability  of  the  crest  ana  face  was  unco ternri red  because  of  tne 
flow  condit’cns;  however,  there  were  no  visible  c<-fio*.e  ict es  r.  t  .c  •.  .-,o  - 
any  doubt  as  to  its  structural  integrity. 

The  heavy  masonry  abutment  walls  on  ur-tr.  sides  of  t.ia-  s  ml  way  * 

be  structurally  soma.  However,  tnere  is  a  r.ecvy  arowt'  of  b.\.;s 
or.  tne  left  ririe  wnicn  should  be  removed.  Tne  spillway  cm.  sor.crge  ; . 

and  unobstructed . 

E  nd ings/Recommendati ons :  The  spillway  struiture  appears  to  be  ;n  generally  rood 
condition.  It.  is  recommended,  however,  tnat  the  owner  investigate  the 
possible  leaking  condition  of  tr.e  draw-off  gate  am  repair  if  necessary  - 
along  with  the  replacement  of  the  r  :ck  t inber.  Also,  removal  of  brisn  a no 
shrubs  from  the  top  of  the  left  aousnent  is  suggested. 
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PRELIMINARY  GUIDANCE 


FOR  ESTIMATING 
MAXIMUM  PROBABLE  DISCHARGES 
IN 

PHASE  I  DAM  SAFETY 
INVESTIGATIONS 


New  England  Division 
Corps  of  Engineers 


March  1978 


MAXIM.  M  I'*  i '  B  A  i  .  I  A. OOP  i  NFU  >W  S 
NKl)  KKSF.KVOIRS 


Project 

n 

I).  A. 

MPF 

(cfs) 

(sq.  mi.) 

cf  s/sq . 

1 . 

Hall  Meadow  Brook 

26,600 

17.2 

1  , 546 

> 

Ha.1-  L  Branch 

13,300 

9.25 

1  ,675 

i . 

Thom,). st  on 

158,000 

97.2 

1,625 

‘-i  . 

Nortlifield  Brook 

9  ,000 

5.7 

1 ,580 

')  . 

Black  Rock 

35,000 

20.4 

1,715 

r» . 

Hancock  Brook 

20,700 

12.0 

1  ,725 

/  . 

Hop  Brook 

26,400 

16.4 

1 ,610 

h . 

T li  1  1  v 

47,000 

50.0 

940 

>  t 

Bar re  Falls 

61,000 

55.0 

1,109 

10. 

Honan t  Brook 

11,900 

7.8 

1,525 

}  i  . 

Knightville 

160,000 

162.0 

987 

}  * 

11 1 1 1 evi 1 le 

98,000 

52.3 

1 ,870 

;  3 . 

Celeb  rook  River 

165,000 

118.0 

1  ,400 

14. 

.Mad  River 

30,000 

18.2 

1,650 

r>. 

Sucker  Brook 

6,500 

3.43 

1 ,895 

16. 

Union  Village 

110,000 

126.0 

873 

17  . 

North  Hartland 

199,000 

220.0 

904 

18. 

North  Springfield 

157,000 

158.0 

994 

l‘<. 

Ball  Mountain 

190,000 

172.0 

1,105 

20. 

Towns hend 

228,000 

106.0(278 

total)  820 

.11  . 

Surry  Mountain 

63,000 

100.0 

630 

27. 

Otter  Brook 

45,000 

47.0 

957 

7  i. 

Birch  Hill 

88,500 

175.0 

505 

2  ••  . 

Fast  Brimfield 

73,900 

67.5 

1  ,095 

rt'estville 

38,400 

99.5(32 

net)  1,200 

76 . 

West  Thompson 

85,000 

173.5(74 

net)  1,150 

7/  . 

Hodges  Village 

35,600 

31.1 

1,14  5 

78. 

But  r umville 

36,500 

26.5 

1,377 

29. 

Mansfield  Hollow 

125,000 

159.0 

786 

30. 

West  Hill 

26,000 

28.0 

928 

11  . 

Franklin  Falls 

210, 000 

1000.0 

210 

'2 . 

B 1 ackwat er 

66,500 

128.0 

520 

13. 

Hopk I nton 

135,000 

426.0 

316 

34  . 

F.veret  t 

68 ,000 

64.0 

l  ,062 

33. 

MacDowel 1 

36,300 

44.0 

825 

1  l 


MAXIMUM  PROBABLE  FLOWS 
BASED  ON  TWICE  THE 
STANDARD  PROJECT  FLOOD 


(Flat 

and  Coastal 

Areas) 

River 

SPF 

D.A. 

MPF 

(cfs) 

(sq.  mi.) 

(cfs/sq.  mi.) 

Pawtuxet  River 

19,000 

200 

190 

Mil]  River  (R.I.) 

8,500 

34 

500 

Peters  River  (R.I.) 

3,200 

13 

490 

Kettle  Brook 

8,000 

30 

530 

Sudbury  River. 

11,700 

86 

270 

Indian  Brook  (Hopk.) 

1,000 

5.9 

340 

OharLes  River. 

6,000 

184 

65 

Blackstone  River. 

43,000 

416 

200 

Quinebaug  River 

55,000 

331 

330 

Determine  Peak  Inflow  (Qpi)  from  Guide 
Curves. 

a.  Determine  Surcharge  Height  To  Pass 
‘'Qpi**. 

b.  Determine  Volume  of  Surcharge 
(STORi)  In  Inches  of  Runoff. 

c.  Maximum  Probable  Flood  Runoff  In  Nc 
England  equals  Approx.  19”,  Therefore 

Q p 2  =  Qpi  X  (I  —  ^TOR)  j 

19 

a.  Determine  Surcharge  Height  and 

'  STO  R  2  "  To  Pass  "Qpz1' 

b.  Average  "STORi  and  ’STOR2”  and 
Determine  Average  Surcharge  and 
Resulting  Peak  Outflow  "  Q  p  3  ”  . 


MAXIMUM  PROBABLE  FLOOD 
PEAK  FLOW  RATES 


50  tOO  500  1000 

DRAINAGF  AREA  IN  SQ.  MILES 


STEP  3:  a.  Determine  Surcharge  Height  and 
"STOR2”  To  Pass  ”Q p2” 

b.  Avg  "STORi "  and  "STOR2”  and 
Compute  "Qpa”. 

c.  If  Surcharge  Height  for  Qp3  and 
"STORavg”  agree  O.K.  If  Not: 

STEP  4:  a.  Determine  Surcharge  Height  and 
”STOR3”  To  Pass  ”Qp3” 

b.  Avg.  "Old  STORavg”  and  ”$TOR 
and  Compute  "QpV 

c.  Surcharge  Height  for  Qp4  and 
"New  STORAvg”  should  Agree 


"rule  of  thumb"  guidance  for  estimating 

DOWNSTREAM  DAM  FAILURE  HYDROGRAPHS 


STEP  I  J  DETERMINE  OR  ESTIMATE  RESERVOIR  STORAGE  (S)  IN  AC-FT  AT  TIME  OF  FAILURE. 
STEP  2:  DETERMINE  PEAK  FAILURE  OUTFLOW  (Qp1). 

QP.  =  WbVT  Y0  \ 

Wfa=  BREACH  WIDTH  -  SUGGEST  VALUE  NOT  GREATER  THAN  40?.  OF  DAM 
LENGTH  ACROSS  RIVER  AT  MID  HEIGHT. 

Y0  =  TOTAL  HEIGHT  FROM  RIVER  BED  TO  POOL  LEVEL  AT  FAILURE. 

STEP  3:  USING  USGS  TOPO  OR  OTHER  DATA,  DEVELOP  REPRESENTATIVE  STAGE -DISCHARGE- 
RATING  FOR  SELECTED  DOWNSTREAM  RIVER  REACH. 

STEP  4:  ESTIMATE  REACH  OUTFLOW  (Q  2)  USING  FOLLOWING  ITERATION. 

A.  APPLY  Qpi  TO  STAGE  RATING,  DETERMINE  STAGE  AND  ACCOPMANYING 
VOLUME  (V^  IN  REACH  IN  AC-FT.  (NOTE:  IF  V1  EXCEEDS  1/2  OF  S, 
SELECT  SHORTER  REACH.) 

B.  DETERMINE  TRIAL  Qp2- 

Qp2(TRIAL)  =  Qp,  U  -  |  ) 

C.  COMPUTE  V2  USING  Qp2  (TRIAL). 

D.  AVERAGE  V,  AND  V?  AND  COMPUTE  Qp?. 

Qp2  =  Op,  ( l-  ) 

STEP  5  :  FOR  SUCCEEDING  REACHES  REPEAT  STEPS  3  AND  4. 

vi i  i 
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APPENDIX  E 

INFORMATION  AS  CONTAINED  IN 
THE  NATIONAL  INVENTORY  OF  DAMS 


INVENTORY  OF  DAMS  IN  THE  UNITED  STATES 


FILMED 


8-85 
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